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RA = {i ∈ {1, . . . ,m} | ∃ aij = 0, 1 ≤ j ≤ n}
CA = {j ∈ {1, . . . , n} | ∃ aij = 0, 1 ≤ i ≤ m}
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ηAB(i, j) = #NAB(i, j) ∀ i ∈ RA, j ∈ CB.
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JA(i) = {j ∈ {1, . . . , n} | aij = 0}
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IA(j) = {i ∈ {1, . . . ,m} | aij = 0}.
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  x 0 0 0
A :  0 0 x x
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  0 x 0 0 x
B :  x x 0 0 0
 0 0 0 0 0
 x 0 0 0 x
   
  0 0 0
 x 0 0
C :  0 0 x
 0 x 0
 x 0 0
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NAB(i, j) = {k ∈ {1, . . . , n} | aikbkj = 0, k ∈ JA(i) ∩ IB(j), ∀i ∈ RA, ∀j ∈ CB} .
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ηAB(i, j) = #NAB(i, j) ≤ min
i∈RA,j∈CB
{JA(i), IB(j)} ≤ min{κA, τB}.
$%  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νC = #{i ∈ {1, . . . , p} | ∃ cij = 0, 1 ≤ j ≤ q}
μC = #{j ∈ {1, . . . , q} | ∃ cij = 0, 1 ≤ i ≤ p}
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νAB ≤ νA , μAB ≤ μB
	
νABC ≤ νAB , μABC ≤ μC

max((ABC)) = νABμC ≤ νAμC .
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 k == myRank 





 nSend ← howManyNzRow[k]
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 nSend > 0 
	   	





    k = 0 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 tmpNnz ← 0
  k = 0  nProcs 	
 nRecv ← howManyNzRecv[k]
  i = 0  nRecv 	
 indNextRow ← recvBuf [k][i]
   	
 indNextRow → nColsInRow, ja[]
	 jj ← 0

  j = tmpNnz  tmpNnz + nColsInRow 	
 iterNzCol[j] ← ja[jj]
  iterNzRow[j] ← recvBuf [k][i+ 1]
 jj ++
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 j = tmpNnz ← tmpNnz + nColsInRow
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! mats[ind+ 1] → rangesF irstMat
 howManyNzRow[] ← 0
  kk = 0  nProcs 
 nRecv ← howManyNzRecv[kk]
  i = 0  nRecv 
 indNextRow ← recvBuf [kk][i]
	   ! indNextRow → nColsInRow, ja[]

  j = 0  j < nColsInRow 
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   sendBuf [k][howManyNzRow[k]] ← ja[j]
  sendBuf [k][howManyNzRow[k] + 1] ← recvBuf [kk][i+ 1]
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,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 9 ,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1 0.001206 0.001068 0.001160
2 0.160565 0.096530 104.348488
4 0.128353 0.074954 33.962100
8 0.093475 0.059371 9.037792
16 0.073490 0.052483 2.543933
32 0.119439 0.141998 0.943525
64 0.363801 0.405729 0.792933
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 PΩ,D :  
N → Ω 
PΩ,D(m) ≡ min
y∈Ω
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  &''(    PΩ,D(m)
 ﬁ 
 
(PΩ,D(m)−m)T D (PΩ,D(m)− y) ≤ 0, ∀ y ∈ Ω. &'*(
   	
     
  
 φ   	
 PΩ,D(m)
∇φ (PΩ,D(m)) = D (PΩ,D(m)−m)
 
 ﬁ







−∇φ(PΩ,D(m))T (y − PΩ,D(m)) ≤ 0, ∀ y ∈ Ω ,
 
   
 D   	
  $
(PΩ,D(m)−m)TD(PΩ,D(m)− y) ≤ 0, ∀ y ∈ Ω .
% DL ⊂  N×N   
	  
   	
 ﬁ N × N 
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